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Purificatio:. of Hydrogarbons for Uso as Solvonts
‘:l in Far Ultraviolct Spoctroscopy

S—
..
S
o by W. J. Potts Jr.1

F

= For thc farthor ultraviolot rcgion of solution
2 ﬁtroscopy (bolow 2200A,), thorc arc at prescont
D% classcs of practical solvonts: watcr, with
<L vseksmission to about 1800A. in thin cells®, 1s not
gonorally apnlicablo fcr organic moleculos beccause of
insolubility; cortain fluorocarbons, in which most organin
moloculcs havc very low solubility, havo shown trans-
mission to as far as 1565A. in a thin coll, after
3,
H

car:ful and rcoocatcd purification“; and ccrtain

paraffin hydrocarbons, which can bc purifiod without
grcat difficulty, and which dissolvc most organic
compounds to a suffisiont oxtont for usc in this
spcctral rogion, whorc molar cxtinction cocfficicnts
are gcnorally highe, Othor solv:onts all show high

(2]
cxtinction coofficionts in this rogion“’4’5.

Tho
purposc of this papcr is to point out tho rcmarkablo
transmission in thick colls of isopontano, ono such
hydrocarbon studicd, and also to mention its wvaluo
as onoc of tho compononts of a rigid glass at 77°K,,
Four hydrocarbons, n-hcptano, isopontanc,

J-mothylpontanc and mcthylcyslohoxano, worc oxamined
for thoir transmission at various stamrcs of purifi-
cation, Tho n-hoptano was obtainod from Wcstvaco

Chomical Co., tho othcr throc arc Phillips Pctroloum

Coe "purc® grado hydrocarbons, On tho curvos shown,
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the dcte eiove 2100a. vas obt:insd vi th a Beckmean model
DU quath“SﬁéctrcﬁﬂotOLeter,'usin« 1 cm. s:lice cells
W1ph.wetar, redistilled from IHnly 26 a blank®., 2alov
/100n., the data wes ovteirned vith a Cario-Schiitt-0tt
Vacuum fluorite snectropr&rhv, Lsinﬂ ¢ liocuid peth lﬁnRth
OEL é;h,-witg & pith of 0.1% mm. ag @ vlenk; the rs qultlnr
nlctes were treced on & lLeeds end Northrun ricordinr
densitemeter, end Trescines convarted to nercant troins-
mission®. The error is within 5 trenswmission rsrcent
_throurhout th3: curves. The nurificction rrocedure for

eech hvcrocerbon was the scae.

Curve #1 in ecch firure shows the trrnsmission of the
untr=ctsd hvdrocerbon.-

Curve =2 ﬁ;vps~the transrission after viworously
stirrine with L.P. Iz 2504 for four hours, then weshine
twice with cistilled weter, anc ¢ryine over anhydrous
CaSO4.  Lonrer or repseted trestment with HgS04 was found
to have no further effect.

Curve #3 UlVGS tne trensml381on efter na alnn th
hvdrocarbon throuﬁh a SillCc nel colen_lB" lonr, 1" in
diameter, mﬁlovlnﬁ Dav1asoq_w200 MJJQ‘SLILJE:ﬁﬁl} The
column ic water-jacketed-ﬁb avsor® tiiz hééﬁfof'surfacc
cdsorntlon eno. nrovent 001111F of the more voletlle hvdro-
ccroons.--Treetmont v tli- silice sl was-founa to have
leaggggé,siLegt;gnlesg one . vel onq_tge nvdrocuroon "were
avsolutelv drv., -hence it 1s necsaserv to actlvete tle
silice r=21 in ifé own rless colu:n Rt h?’tlﬂ” et EO° C.
for 12 Leurs in a furnace, ana to cool 1t in & moisture-

freo atapsnnere. The hycrocerbon i then refluxed with
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sodiwn wifa fcr one hour, to remove the last traces of
@ater, ehd then u;qtllleu from fresh = 001uu w1rc, trrourcn
‘a rod01e1n1ak Colunn of 40 theoreticel nlaue , Girectlvy
.into the silica pel column; thet is, the asilice mel colunn
is attached torthe haed of tre fractionstine~ cclumn with
crouna plas° joints, the only vent to.the eir beinr a
CeClZ tLL If theéefnrecautiéns arz not tesken, tie effec-
tiveness of the 511icélpel trestment, narticulaply in the_

fee of 1sonentane, is rr tlv racucad.

Curve 54 shovs trgn “1331on after a ranatition of the
silicé“rel_treatment,"onittiﬁp'tke one ‘hour reflux with
soéium vrioy tb.dlstillatioﬁ. -Ih_the caﬁe‘of:iSonentané;
only the first fraction couin- tirouch the silice ~el the
seconC time is used, for “ast results.

Conclvﬂions.

n-hsptene trensmits elmost 100% to 21004, in & 1 em

c2ll; theiusaful trensuission limit in 2 0.15 ma. cell ds.

17204. Tihere rasulte cen be oLt:ined siurly by ~6~04

traetmznt clons, end the rurity is weint:ined vith storere.
Thus, n-hertane is recommended for all studies at roon
tameoreture guove 2100A., nd in slort rath lengths velow

_SlOOA.

Isonent:ne shovs useful trensmission to 1790A. in a

1 cm. cell, to 17204, 11 & 0.13 mu, cell. It keens its

nurity foﬁ“affew ronths if.kenﬁwiﬁ,é,tibhtly stobpérég 

00ut]v,iqnon ionﬂéf étandinﬂ, itiaﬂaiﬁrbeﬁiné to show the
sa® aosorbtlon rerion et ZOSOA. &meé curva #5, is negtené);
Lpnue for lonrel neth lenPtn studies helow R10C4,, iso-

nentene is racommenc ed.
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S-iethvlven < hes sli~htly Letter transmiscion
nroperties then n-hepténe, with necrlv J00% treansirission
‘ to chont 2080A. it hes tihe additional ecveiitere tirat it
forns e ri~id rlasc by itscelf on coolinr to 77%% . Its
k~~2rin~ rronerties are rcor, how~ver9.
Metrvlevelohexene usaed alone c¢oses not lisve such rood
tronsmission bropexties; howevar, it reteinsg its rurity
vith storire, s mixtuie of 1 rart methylcyclohzsxene wac
6 perts isonentene has useful trancmission to 183CA. in a
1 cm. cell; et 77%., the ..ixture forms a ~cod ririd rlassi9,
anc tiie "thermal tail" toward the r:d dirarrcars, rivanes
useful trensmission to 17C04. in 2 ¢21) 1.2 cm. lonpe (to
ba discuss2d in a forthcominr necnor).

Fluorncrroons. &n ettenct bv ths anuthor to find a

:11xture of fluorncervons vhich would fori: a pood ri~id
glass at low tzmneratures met vith failure, even thourh a

varistv of fluorocarbons cnd¢ perfluorcetiers was uszd.
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